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School of Chemistry, Monash University, Melbourne, Vic. 3800, Australia. The complex RePhenNH 2 has been analysed also in terms of the Natural Orbitals for the Chemical Valence-Charge Displacement framework. [1] [2] [3] According to this framework, the metal-ligand bond is decomposed in different contributions (Δρk, k ≥ 0), each of which related to an electronic rearrangement upon the formation of the bond. The rhenium- After the attack, one of the hydrogen atoms moves from the nitrogen to the oxygen of the ESF. This can be explained with the same effect of the metal analysed before: indeed, the presence of a positively charged ammonium moiety is disfavoured by the presence of the rhenium, which, as before, attracts electronic density. As a consequence, the amino group and S-OH moieties form, with the positive charge formally delocalized on the sulphur and the oxygen. The negative charge is formally located on the α carbon, as before.
The next molecular event is the proton shift, but the proton is now located on the oxygen, as seen before. The direct shift from the oxygen to the carbon is not possible, therefore the proton has to move back to the nitrogen and then move to the carbon, leading to the geometry ReTS shift , having a free energy content of 40.8 kcal/mol, also in this case higher than that of TS shift (36.8 kcal/mol). The presence of the ammonium moiety is likely responsible for this effect, as discussed before. The proton shift leads to the desired product, Re prod .
The NOCV-CD analysis on RePhenESF gives results qualitatively similar to that for 
